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1. INTRODUCTION 
In relation to the quality of education, what gets the most 
attention is the creation of a learning climate that is 
conducive to the implementation of a flexible curriculum 
in accordance with the potential of the school so that the 
teacher can implement it systematically and make it 
easier for students to achieve complete training. So that 
students know, understand, and understand the material 
or concept being taught, appropriate teaching methods 
and models are needed. The most important thing that 
teachers must realize and think about is how to find 
solutions for effective, creative, innovative and fun ways 
of learning, so that the material can be easily understood  
 
 
by students. The traditional view that assumes that 
knowledge can be transferred in full from the teacher's 
mind to the student's mind needs to be shifted towards a 
constructivism view which assumes that knowledge is 
built in students through experience. Understanding 
develops stronger when tested with new experiences 
(Trianto, 2007: 108-109). 
In the Electrical Power Engineering Expertise 
Competency (TITL) at SMK Raden Rahmat Mojosari 
there are competencies that must be mastered by students, 
one of them is DLE competency. This competency is one of 
the subjects for class X students. Mastery of DLE material 
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ABSTRACT 
Improving student competence is very dependent on the learning model and students' formal reasoning abilities. 
This study aims to: (1) analyze differences in competencies between students taught with the PDEODE learning 
model and students taught using direct learning models in DLE subjects at SMK Raden Rahmat Mojosari, (2) 
analyze differences in competencies between students who have TKPFT and students who have TKPFR on DLE 
subjects at SMK Raden Rahmat Mojosari, (3) analyze the interaction between the use of learning models and 
TKPF on student competencies on DLE subjects at SMK Raden Rahmat Mojosari. This research is a type of 
experimental research that uses factorial analysis design. Data collection instruments were in the form of passive 
component social attitude competency observation sheets, passive component knowledge competency test 
sheets, passive component skills competency performance test sheets and formal reasoning ability test sheets 
for students. Based on the results of the study, it can be concluded that: (1) there are differences in competencies 
between students taught using the PDEODE learning model and students taught using direct learning models in 
DLE subjects at SMK Raden Rahmat Mojosari, (2) there are differences in competencies between students who 
have TKPFT and students who have TKPFR on DLE subjects at SMK Raden Rahmat Mojosari, (3) there is an 
interaction between the use of learning models and TKPF on student competencies in DLE subjects at SMK 
Raden Rahmat Mojosari. 
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is needed because the material is the basic material that 
will be very useful for further learning material. 
Based on the results of observations at SMK Raden 
Rahmat Mojosari in odd and even semester of the 
2017/2018 academic year, the competence was less than 
optimal. Student competencies obtained at the time of 
observation are that most students get grades below the 
KKM with a maximum completeness criteria (KKM) of 70, 
so it needs to be remedial to get good grades. From 
observations during the learning process, some students 
do not pay attention to the teacher's explanation, students 
also do not read textbooks and do not do worksheets if not 
asked or instructed by the teacher and when teachers give 
homework to students, they do it at school. 
Such conditions are caused by the use of direct 
learning models in teaching and learning activities that 
have some weaknesses, namely all learning processes are 
centered on the teacher, students are dependent on the 
teacher, students do not do pactics before the teacher 
demonstrates the material taught in detail by the teacher, 
students will not read books lesson or do worksheets 
before the teacher explains the material first and give 
orders. This causes the lack of independence, creativity 
and responsibility of students while learning so as to 
obtain a less good competency score In addition, students 
are less able to think scientifically and less able to reason 
formally because they are not trained to think 
independently, cannot solve their own problems and 
cannot find answers to their own problems. 
To achieve these objectives teachers are expected to 
choose good teaching methods and choose the appropriate 
method. It would be better if the use of teaching methods 
can be varied according to the learning material, because 
if only certain methods will be used it will not provide 
opportunities for students to develop creativity and 
thinking power, and can make students feel bored. To 
convey the material is not just trying to transfer the 
teacher's knowledge to students as a whole, but trying to 
stimulate and provide opportunities for students to 
express and find solutions by finding their own. One 
learning model that is able to overcome the above 
problems is to use the PDEODE learning model. 
According to Costu (2008), the PDEODE learning 
model is able to train students to develop scientific 
concepts because students can think independently, 
discuss in groups, conduct and observe experiments 
directly, compare students' initial concepts with 
observations and then students discover new concepts 
that are more scientific. The PDEODE model was initially 
suggested by Savander Ranne & Kolari (2003) and was 
first used by Kolari Et al., (2005) in the world of education. 
Most important in learning with this model are 
supporting discussions and various views. This model is 
very appropriate for use in learning because students 
themselves must find and transform complex information, 
check new information compared to old rules and improve 
those rules if they no longer fit the constructivism view. 
Formal reasoning ability is a part of basic abilities 
such as talents possessed by each individual that allows 
them to achieve a specific skill, knowledge and skill. 
Reasoning ability is very influential on learning outcomes 
that are generally not real that need formal reasoning to 
understand it. A student who is able to think logically in 
learning and understanding concepts, where the student 
is able to learn the structure of science itself, then the 
student will not be left behind in his learning. Thus it 
means that, formal reasoning ability possessed by 
students plays an important role in mastering concepts 
optimally. 
2. METHODS 
The type of research used is experimental research. The 
purpose of this study was to determine the differences in 
the competencies of students who use the PDEODE 
learning model with the competencies of students who use 
a direct learning model on DLE subjects in terms of the 
student KPF. The independent variable in this study is 
the learning model, where one group of students is taught 
using the PDEODE learning model and one group is 
taught using the direct learning model. The independent 
variable will be manipulated and measured its effect on 
the dependent variables, namely student competence by 
taking into account the moderator variables that affect 
treatment. The moderator variable in this study was 
student KPF where student KPF was measured and 
classified to determine TKPFT and TKPFR. 
This research uses factorial design. Sugiyono states 
factorial design is a modification of quasi experimental 
design, that is by observing the presence of moderator 
variables that influence treatment (independent variables) 
on competence (dependent variable) (2016: 115). Factorial 
design research designs are described as in Figure 1 
below. 
2.1 Factorial Design 2x2 
 
 
 
 
 
Figure 1. Factorial Design Research 
Source: Sugiyono (2015: 115) 
 
The description of the above notation is as follows. 
E = Experimentation Class 
K = Control class 
O1,2 = Pre-test 
O3,4,5,6 = Post-test 
X1 = Treatment in the experimental class 
(using the PDEODE learning model) 
X2 = Treatment in the control class (using the 
direct learning model) 
Y1  = TKPFT 
Y2 = TKPFR 
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2.2 Statistical Data Analysis 
Data Analysis of Covariance (ANCOVA) was used to 
analyze significant in different level of treatment with 
probability 5%.  
3. RESULTS AND DISCUSSIONS 
3.1 There are differences in competencies between students 
taught using the PDEODE learning model and students 
taught using the direct learning model. 
In this study, the competencies of students taught using 
the PDEODE learning model were higher than the 
competencies of students taught using the direct learning 
model. These results are based on the findings that: (1) 
the average score of social attitude competence in the 
experimental class was 89.74 and the control class was 
67.37; (2) the average score of students' knowledge 
competence in the experimental class was 87.09 and the 
control class was 60.57; and (3) the average score of 
students' competency skills in the experimental class was 
90.02 and the control class was 66.94. 
The competency results taught by the PDEODE model 
are in line with the constructivist theory proposed by 
Piaget as follows: (1) focusing on thinking or mental 
processes and not merely on the results, (2) prioritizing 
the role of students in their own initiative and active 
involvement in learning activities and (3) understand the 
existence of individual differences in terms of 
development progress. All students grow through the 
same sequence of developments, but take place at 
different speeds. Even though it is difficult in the process 
of learning activities, the results they obtain will last long 
term, as shown in the competency results of social 
attitudes, knowledge and skills. 
Where as by using the direct learning model the 
competency score will be lower compared to PDEODE. 
This is in line with the theory put forward by Arends that 
the direct learning model is rather easy and can be 
mastered in a relatively short time. This means that 
although the learning process is easier and directly 
understood by students at the time, but in the long run it 
will be difficult to remember again the understanding of 
the material because students in the direct learning 
model are accustomed to getting modeling from the 
teacher and cannot solve and cannot find own problems in 
learning. 
Overall, the results of this study are in accordance 
with the results of previous relevant studies. The 
PDEODE learning model has a positive impact on student 
competencies in the Department of Electrical Power 
Engineering. The PDEODE learning model is able to train 
students to develop scientific concepts because students 
can think independently, discuss in groups, conduct and 
observe experiments directly, compare students' initial 
concepts with observations and then students discover 
new, more scientific concepts. 
Most important in learning with this model are 
supporting discussions and various views. This model is 
very appropriate for use in learning because students 
themselves must find and transform complex information, 
check new information compared to old rules and improve 
those rules if they no longer fit the constructivism view. 
This model is very appropriate to be used in DLE 
subjects in Vocational Schools because it dominates the 
role of students in learning compared to the teacher, the 
teacher is only as a facilitator. Students who find their 
own answers to problems given by the teacher while the 
teacher only directs so that the knowledge obtained by 
students last longer in the brain. 
Based on the findings in the field when learning takes 
place, students who are taught with the PDEODE 
learning model are more enthusiastic, active and eager to 
follow the process of learning activities. The more he is 
given a problem, the more he is challenged to find out the 
answer to that problem. Then, when they have found it, 
they will associate their findings with existing theories. 
Unlike students who are taught with a direct learning 
model, they are not so enthusiastic in participating in 
learning. Students look less enthusiastic and tend to be 
passive. When the teacher explains or demonstrates the 
skills, many students do not pay attention to the teacher's 
explanation. And if told to repeat the skills taught, they 
will be difficult to do because they forget and pay less 
attention. Students taught with this model need more 
modeling from the teacher to be able to re-understand the 
material being taught. 
From the analysis of the results of the study it was 
found that in the three competencies measured, both in 
social attitude competencies, knowledge competencies and 
skills competencies all showed that students who were 
taught using the PDEODE learning model were superior 
in competence compared to control class students who 
were taught using direct learning models. 
 
3.2 There are competency differences between students who 
have a high level of formal reasoning ability and students 
who have a low level of formal reasoning ability. 
According to Nur (1991) To achieve better competence, 
students must have a high level of formal reasoning 
ability. A high level of formal reasoning ability is 
indicated by indicators (a) has proportional reasoning 
ability, (b) has variable controlling ability, (c) has 
probabilistic reasoning ability, (d) has correlational 
reasoning ability and (e) has combinatorial reasoning 
ability. 
Conversely students who have a low level of formal 
reasoning ability will tend to be passive and slow 
individuals in exploring information, characterized by 
indicators (a) lacking proportional reasoning ability, (b) 
lacking variable controlling ability, (c) lacking 
probabilistic reasoning abilities , (d) lacks correlational 
reasoning ability and (e) lacks combinatorial reasoning 
ability. 
Overall, the results of this study are in accordance 
with the results of previous relevant studies. In this study 
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it was found that students with TKPFT had good 
motivation in learning. However, not always students 
with TKPFT are released in learning just like that. 
Students with TKPFT still need support from the teacher 
as a facilitator in the classroom. In practice, if teachers do 
not play an active role in supporting students in 
classroom practice, students with TKPFT experience a 
decrease in motivation in learning. 
Thus, TKPF gives effect to several aspects of student 
competencies including social attitude competencies, 
knowledge, and skills. The results of this study are in line 
with the theory discussed above. A student who has 
TKPFT will be able to achieve high competence, 
conversely students who have TKPFR will be able to 
achieve low competence. The higher TKPF students, the 
higher the competency of students. 
 
3.3 There is an interaction between the use of learning models 
and the level of formal reasoning ability on student 
competencies. 
The results showed an interaction between the use of 
learning models and TKPF on student competencies in 
DLE subjects. This is indicated by the results of the 
analysis of student competency scoring data. This shows 
that: (1) there is an interaction between the learning 
model and the ability of formal reasoning to the 
competence of students' social attitudes; (2) there is an 
interaction between the learning model and the formal 
learning ability of students' knowledge competencies; and 
(3) there is an interaction between the use of learning 
models and the ability to formally address students' 
competency skills. 
Competencies of students who have TKPFT have 
higher scores in all competencies, both social attitude 
competencies, knowledge competencies and skills 
competencies. In contrast, the competencies of students 
who have TKPFR have lower scores in all areas of 
competence, both social attitude competencies, knowledge, 
and skills. Thus, it can be concluded that the use of 
learning models in the classroom supported by TKPF 
students is able to have a positive impact on the results of 
their competence. 
The enthusiasm of students with TKPFT was also 
better in the experimental class, this was evidenced from 
the results of scoring the competence of students' social 
attitudes. The activities in the experimental class such as 
asking questions and discussing are more done than if 
they were in the control class who were learning by using 
a direct learning model that lacked discussion. 
The activities of students with TKPFR are in contrast 
when compared to students who have TKPFT, students 
with TKPFR tend to choose simple problems to solve. 
TKPR students are less active in discussion and problem 
solving analysis activities. This is what underlies that the 
competency score of social attitudes, knowledge, and skills 
of TKPFR students is smaller in the experimental class. 
Conversely, in the control class learning to use the direct 
learning model TKPFR student competencies are better 
than TKPFT students, this is because students with 
TKPFT are not enthusiastic when in the control class who 
only learn to use the direct learning model so that the 
TKPFR student competencies are higher compared to 
students TKPFT. 
Students with TKPFT, suitable to learn by using the 
PDEODE learning model, because students with TKPFT 
have a high curiosity and curiosity and a sense of reason, 
so they are challenged to learn DLE subjects better. 
Conversely, students with TKPFR are suitable to learn by 
using direct learning models because students with low 
TKPF have lower interest in something new or it can be 
said that these students have a curiosity and low 
reasoning power. 
The use of appropriate learning models can generate 
motivation and be able to train students' formal reasoning 
abilities to achieve maximum learning goals. As it is 
known that the formal reasoning ability of vocational 
students can be trained with learning models that are 
problem solving and problem analysis, one of which is the 
PDEODE learning model. Thus, it can be concluded that 
the ability of formal vocational schooling students can be 
improved through the learning model that is applied by 
teachers in the classroom. 
In addition to the above conclusions, the new findings 
obtained in this study are that there is student 
enthusiasm (motivation) that can arouse the students' 
formal reasoning abilities in learning if using an 
interesting learning model, namely the PDEODE learning 
model compared to the learning model that is centered on 
teacher only or direct learning model. 
 
4. CONCLUSION 
a. There is a difference in competence between students 
taught using the PDEODE learning model and 
students taught using the direct learning model in 
DLE subjects at SMK Raden Rahmat Mojosari. 
b. There is a difference in competence between students 
who have TKPFT and students who have TKPFR on 
DLE subjects at SMK Raden Rahmat Mojosari. 
c. There is an interaction between the use of learning 
models and TKPF on student competencies in DLE 
subjects at SMK Raden Rahmat Mojosari. 
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